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(57) Abstract: An aircraft display and control system (100) generally includes a processor (106), a cur^r control and selection de- 
vice (104), a multifunction keyboard (1 16), an aeronautical information database (1 10), a geographic database (108), and a plurality 
of display devices (1 14). Users (102), such as an aircraft pilot and copilot, can perform flight plan entry and modification by manip- 
ulating graphical and textual information on the display devices (114) using the cursor control device (104) and the multifunction 
keyboaid(116). In one embodiment, the present innovation provides an interface to flight deck information systems that is intuitive 
and easy to use, and which enables flight crew members to easily and effectively enter and modify data displayed by the aiicraft 
flight deck, substantially centralizes avionics controls within one controller, and decreases flight ctew "heads-down" time. 
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MULTIFUNCTION KEYBOARD FOR ADVANCED CURSOR DRIVEN 
AVIONIC FLIGHT DECKS 



Inventors: Mike G. Gyde, Mark L Snyder, Michael J. Stewart 



CROSS REFERENCE TO RELATED APPUCATIONS 
This s^pUcaticm claims priority of United States Provisi^^ 
Serial No. 60/233,825, entitled '^METHOD AND APPARATUS FOR 
CONTROLLING AN AIRCRAFT* filed on Septraiber 19, 2000 and claiming Maik 
Snyder, Michael Gyde and Hisham QuresM as inventors, which is incorporated herein 
byrefer^ce. 

1. Technical Field 

This invention relates, generally, to data display systems and, more 
particularly, to a system and method for interaction with an aircraft information 
display system. 

2. Backgromid Information 

Aircraft flight displays continue to advance in sophistication, achieving 
increasingly higher levels of information density and, consequentiy, presenting a 
greater amount of visual information to be perceived and understood by the operator. 
In many applications, it is inq)ortant lhat visual displays provide a proper cognitive 
mapping between what the operator is trying to achieve and the information available 
to accomplish the task. As a result, such systmisincreasmgjly utilize human-&ctor 
design principles in order to build instrumentation and controls fbat work 
cooperatively wilfa human operators. Accordingly, &e Federal Aviation 
Administration (F AA) has promulgated a number of standards and advisory circulars 
relating to fligiht instrumentation. More particularly, Title 14 of die U.S. Code of 
Federal Regulations, Federal Aviation Regulations (PAR) Part 25, Sec. 25.1321 et 
seq, provides guidelines for arrangement and visibility of instruments, warning lights, 
indicators, and the like. Similarly, detailed guidelines related to electronics displays 
can be found in FAA Advisory circular 20-88 A, Guidelines on the Marking of 
Aircraft Powerplant Instruments (Sept. 1985). 
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One area in particular that has not profited in advances in grs^hical user 
interfaces is the field of flight deck information systems, such as aircraft flight 
management systems (FMS). Current flight decks typically are designed with 
separate, dedicated controllers for avionics interface, such as, for example, radios, 
5 FMS, weath^ radar, display controllers, and the like. These controllers typically are 
ixistalled in various locations across the flight deck and are operated by push buttons 
contained on the controller device. Although current-generation FMS systems 
generally have a dedicated controller and display called the MODU (Multifimction 
Control Display Unit) or CDU (Control Display Unit), flight plan entry and editing 
10 continues to be performed using cumbersome, text-based techniques that have not 
changed significantly in the last decade. As a result, flight crews fiequently covaplmi 
that cunent fhght management systems (FMS) are non-intuitive, difficult to interpret, 
and require too much '"heads-down" time. Indeed, due to the higfh cockpit workload 
involved, many flight crews abandon the FMS altogether, choosing instead to fly the 
15 aircraft using the autopilot 

Systems and methods are therefore needed to overcome these and other 
limitations of ttie prior art Specifically, there is a long felt need for an inter£ice to 
flight deck information systems that is intuitive and easy to use, and which enables 
flight crew members to easily and effectively ^ter and modify data displayed by the 
20 aircraft flight dedc Further, there is a long felt need for an interfiu^e to aircraft fl^^ 
deck information systems tiiat substantially centralizes avionics controls within one 
controller and decreases flight crew "heads-down" time. 

BRIEF SUMMARY OF THE INVENTION 

25 

The piesent invention provides systems and methods for an integrated 
graphical user interface tiiat facilitates the entry and editing of aircraft data using an 
enhanced multifimction keyboard. In accordance with various aspects of tfie present 
invention, one or more users (e.g., a pilot and a co-pilot) located within the aircraft 

30 may provide input to a processor through one or more cursor contix>l devices and/or 
one or more iirtegrated multifimction keyboards and receive visual feedback via an 
electronic display on the aircraft flight deck. The electronic display includes various 
gnqphical elements associated with the lateral position, vertical position, flight plan 
and/or other indicia of the aircraft's operational state as determined fiom avionics data 

35 and/or various data sources. Through use ofdne or more cursor control devices 
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and/or one or more integrated multifunction keyboards, one or more users may view, 
modify, or otherwise interact with the displayed fli^t plan and/or other such indicia 
graphically and textually in accordance with feedback provided by the display. 

5 BRIEF DESCRIPnON OF THE DRAWINGS 

A more complete understanding of the present invention may be derived by 
referring to the following detailed description and claims when considered in 
connectiion with the following illustrative figures, wherein like numerals denote like 
10 elements. 

EIG. 1 is a schematic overview of a user interface in accordance with one 
embodiment of tiie present invention; 

FIG. 2 is a schematic overview of a display arrangement in accordance with 
one aspect of the present mvention; 
1 5 FIG. 3 is a schematic ov^view of a flight deck ^rtuch. embodies certain 

aspects of the present invention; 

FIG. 4 is a schematic diagram of the components of a prior ait flight deck; 
FIG. 5 is a rq)resentation of an exemplary display device in accordance with 
certain aspects of the present invention; 
20 FIG. 6 illustrates an exemplary multifunction keyboard device in accordance 

with one embodiment of the invention; and 

FIG. 7 is a diagram showing tiie configuration of different cursor symbols 
displayed on multi-fimction display units of the flight deck of FIG. 3. 

25 DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

Systems and methods in accordance with various aspects of the present 
invention facilitate one or more users' interaction with an aircraft information display. 
In this regard, the present invention may be described herein in temis of functional 

30 block components and various process steps. It should be appreciated that such 
functional blocks may be realized by any nxmiber of hardware, firmware, and/or 
software components configured to perfi)nn the various specified functions. For 
example, the present invention may employ various integrated circuit components, 
such as, for example, memory elements, digital signal procession elements, look-up 

35 tables, and the like, which may carry out a variety of functions under the control of 
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one or more microprocessors or other control devices. Such general techniques and 
components that are known to those skilled in the art are not described in detail 
herein. 

Referring now to FIG. 1, a system in accordance widi various aspects of the 
5 present invention includes a processor 106 configured to communicate with an 
associated monitor (or monitors) 1 12, one or more data sources 108, one or more 
cursor control devices 104, one or more multifunction keyboards 116 and avionics 
data 110. In general, one or more users 102, such as, for example, a pilot and/or aco- 
pUot, located wifliin an aircraft (not shown), provide input to processor 106 through 
10 cursor control device (or devices) 104, and receive visual feedback via a display 1 14 
produced by monitor 1 12. Display 1 14 includes various data elements associated 
with the lateral position, vertical position, flight plan and/or other mdicia of the 
aiTcrafl*s operational state as determined from avionics data 1 10 and/or data sources 
108. Throu^ use of cursor control device(s) 104 and/or multifunction keyboanJ(s) 
15 116, user(s) 102 may interact with the data elements gr^hically and/or textually in 
accordance with feedback provided by display 1 14. 

Cursor control device 104 mcludes any device suitable to accept input from 
user 1 02 and to convert that input to a graphical position on display 1 14. Various 
joysticks, mice, trackballs, and ttie like are suitable for tiiis purpose. Jn one 
20 embodiment, cursor control device 104 includes a touch-pad interface device with a 
thumb actuation switch on the side. In tiiis embodiment, the user rests his or her hand 
on a built-in pahn rest to stabilize the hand, position the fingertip for pointing, and 
position the thumb for clicking. In an altemate embodiment, cursor control device 
104 is a trackball device coupled with one or more keys or push-buttons used to select 
25 data captured by the cursor. 

Multifunction keyboard 1 16 generally comprises a keypad device that 
includes, for example, tixe alphabet, numbers from zero to nine, mathematical operator 
keys (e.g., +, -, *, /), decunal, CLR/DEL (Clear/Delete), ENT or ENTER, SHIFT, 
SPACE, left and right arrow keys, and multiple programmable "shortcut" keys, 
30 Moreover, multifunction keyboard 1 16 may include a feedback display and any 

number of additional knohs, switches, buttons, keys, and the like, all of which may be 
configured to implement an effective interface betwem the usct and the flight deck. 
An exemplary multifunction keyboard device is detailed herein, for example, in FIG. 
7 and the accompanying text. 
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Monitor 1 12 may include any display monitor suitable for displaying the 
various symbols and information detailed hetein. Many conventional monitors are 
suitable for this task, including, for example, various cathode ray tube (CRT), liquid 
crystal display (LCD), Heads Up Display (HUD), Helmet Monitored Display (HMD) 
5 and other electronic display systems. 

Processor 1 06 encompasses one or more functional blocks used to provide 
flight management and control, to interface witii cursor control device 104, and to 
drive monitor 1 12. In this regard, processor 106 may include any number of 
iodividual microprocessors, memories, storage devices, inter£ace cards, and ottier 
10 conventional components known ia the art. 

Avionics data 1 10 includes aeronautical information related to the state of the 
aircraft derived fiom an aeronautical information database. Data sources 108 include 
various types of data required by the system, such as, for exan^le, flight plan data, 
data related to airwajrs, navigational aids (Navaids), symbol tesctuies, navigational 
IS data, obstructions, font textures, tad registration. Special Use Airspace, political 
boundaries, COM frequencies (en route and airports), s^roach information, and the 
like. Typically, for exanqsle, a geographical information database is included witiiin 
data sources 108. 

Refening now to FIG. 2, a display 1 14 in accordance with various cx&oaplsry 
20 aspects of die present invention includes a lateral view 202, a vertical profile view (or 
•*VCTtical profile") 204, and a hot -map view (or simply *^ot-map") 206. 

Vertical profile 204 suitably includes a side-view aircraft symbol 208(b), one 
or more waypoint symbols 212(b) (or constraint symbols, described in detail below), 
line segments 209(a) connecting waypoint symbols 212(b), a first axis 218 
25 representing lateral position and/or time, and a second axis 216 designating altitude. 
As with die lateral view 202, the system is preferably configured such that Ihe user 
may modify the flight plan and trajectory via graphical manipulation of symbols 
212(b) usiag cursor symbol 210. 

In one embodiment, the various areas of display 114 may be expanded to 
30 facihtate display and editing of the fltight plan. For exainple, when the iisercUcks 
cursor 210 within vertical profile 204 of display 114, that region expands to fill a 
larger area of the total display area of display 1 14. 

Referring further to FIG. 2, lateral view 202 suitably includes various 
graphical elmirots ("symbols'*) re^nresenting, among other things, the lat^ position 
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of the aircraft witti respect to the ground. Lateral view 202 may also include various 
map features, including terrain, political boundaries, and flie like. In the illustrated 
embodiment, lat^al view 202 includes atop view aircraft symbol 208(a), one or more 
waypoint symbols 212(a), and line segments 209(a) connecting waypoint symbols 
5 212(a), wherein waypoint symbols 212(a) are associated with the current flight path 
of the aircraft. Display 1 14 may also include one or more cursor symbols 210 
positioned in accordance wilh input from one or more users 102 (see FIG. 1) received 
via one or more cursor control devices 104 (see FIG. 1). While the details of tiie 
user's interaction with lateral view 202 will be discussed further below, in general, 
10 cursor 210 is suitably positioned by the user in order to select and graphically edit 
data elements appearing on display 1 14, such as, for example, the flight plan 
associated with waypoints 212(a). 

As briefly mentioned above, m addition to lateral view 202 and vertical profile 
204, an embodiment of tiie present invmtion mcludes a hot-map region which 
15 encompasses a larger albeit sunplified lateral area than ttiat shown in lateral view 202. 
A rectangular or square outline corresponding to die region shown in lateral view 202 
may be displayed in the hot mq) regioiL 

FIG. 3 is a representation of certain features of an aircraft cockpit display 
layout in accordance wifli one cmbodimmt of the present invention. Displays 302, 
20 304, 306, and 308 are included on an instrumental panel 312 of a fliglit deck 300 and 
gCTicrally comprise four display devices (such as display devices 1 14 in FIG. 1), such 
as, for example, color flat-panel LCD screws. Outboard displays 302 and 308 each 
constitute a Primary Flight Display (PFD). AH fligiht mformation and short-range 
information is located on displays 302 and 308. Aboard displays 304 and 306 each 
25 constitute a Multi-Function Display (MFD). Displays 304 and 306 can be used by 
more than one person, requiring only coordinated management histrument panel 312 
also includes standby instruments (not shown). The standby instruments may be of 
conventional type, such as an altimeter, airspeed indicator, attitude inchcator, and 
iiistrumentlan<hngsystm(n^)gUdeslopeAocali2»rmdicator Alternatively , they 
30 could be miplemented as flat panel electronic instruments. Regardless of whether 
conventional or flat panel electronic instruments are utilized, these instruments are 
genasUy utilized only as a back-iq> to displays 302, 304, 306, and 308. 

Thus, in the cockpit of FIG. 3, one user (e.g., a pilot) may be present at the left 
side of the coc]q)it, in fiont of display 302 and adjacent to display 308, while another 
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user (e.g., a co-pilot) may be present at the right ade of the cockpit, in fiont of display 
306 and adjacent to display 308. Displays 302. 304, 306, and 308 need not be 
coplanar. Indeed, in a typical aircraft coclqpit, displays 302, 304, and 306 be 
substantially coplanar, with display 308 located on a separate console between ^e 
5 pilot and co-pilot. It should also be noted that displays 302, 304, 306, and 308 need 
not be identically or substantially identically sized and are not shown to scale, as each 
display may hove a di£FereDt aspect ratio dian that shown. 

Displays 302, 304, 306 and 308 provide a functionality that formerly was 

provided by a pltirality of gauges on an instrumentation panel. In the past, a codqiit 

10 generally would contain separate gauges to indicate, inter alia, attitude, altitude, 

airspeed and vertical speed. This is illustrated in FIG. 4, which is a gr^hical 

representation of an exemplary prior art cockpit Illustrated in FIG. 4 are, frtferflZia, 

airspeed indicator 402, attitude indicator 404, radio compass 406, horizontal situation 

indicator 408, and altimeter 410. 
15 The individual gauges iUustrated in FIG. 4 have m recent years been replaced 

by various display units. For example, nG. 5 illustrates an exemplaty display 500. 
Display 500 is a single CRT or LCD display unit in which gr^hical representations 
of an attitude indicator, airspeed indicator, altimeter, and horizontal situation indicator 
have been rendered in separate areas of display 500 by a compatet. Specifically, area 
20 502 contains a rendering of an attitude indicator, area 504 disphys the aix^jieed, 
altimeter 506 displays the altitude, and heading source indicator (HSI) 508 shows ti» 
heading of the aircraft. 

Referring back to FIG. 3, in typical usage, display 302 and display 308 will 
show substantially identical information, such tiiat the pilot and the co-pilot have 
25 access to tiie same inframation. Typically displays 302 and 308 will be configured in 
a manner similar to that shown in FIG. 5, such that the attitude, altitude, aiiqjeed, and 
heading are displayed. Display 304 may be configured, for exan^le, to display 
navigational information, such as an indication of the current heading of the aircraft 
and data regarding the surrounding area. 
30 Dispkys 304 and 306 are used for managing the flight plan, canying out flight 

pab modification, and monitoring aircraft systems and sensors availability. The 
corresponding procedures involve extensive use of the cursor control and/or 
multifunction keyboard devices. Alternatively, tiie ftmctions of tiie keyboard and/or 
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cursor control could be perfbnned by other suitable conventioiial means, sucli 03 
direct voice ii^ut 

One aspect of the design of displays 304 and 306 is ttie ability for both pilot 
and copilot to access both displays from each seat, using a distinctive cursor, as 
5 shown in FIG. 7. Both displays provide the same options and are coupled to 
synchronized FMS processors. Both displays are synchronized such that, for 
example, when the pilot is working on, for example, an en route higji altitude chart on 
display 304, the copilot can work on the same chart on display 306, using a different 
range scale or type of format. The pilot and copilot can also work togetha: on the 
10 same panel, on the same display, each one using a separate multifunction keyboard 
and/or a separate cursor control device to interact with the display system. One further 
aspect of joint access to displays 304 and 306 is that only one cursor and/or keyboard 
may be active within a g^ven '"paner or window at a time. 

Access to and between displays 304 and 306 may be in^)leipented by a 
15 "cursor skip" function, which selectively pemrits each cursor to move about each 
display. In one embodiment, diis cursor skip function is selectively implemented by 
cursor control velocity. For example, if a pilot slowly operates the cursor control 
device to move the cursor to the bottom of display 304, the cursor will stop at the 
bottom edge of display 304 to prevent the cursor from madvertently **skippmg" to 
20 display 306. Subsequent slow movement ofthe cursor control device downward will 
not result in furflier downward movement ofthe cursor. Rapid operation ofthe cursor 
control, however, wiU cause the cursor to "skip over" to display 306. The pUot can 
then use the cursor and related buttons, knobs, and/or keys to implemmt any feature 
available on display 306. Similarly, this cursor skip function may be implanrated to 
25 control movement of flie cursor between and jamong displays 302, 304, and 306 and 
between and among displays 304, 306, and 308. The cursor skip function could, of 
coiirse, be implemented using a selector otiier than cursor control velocity. For 
exanq)le, a dedicated button or key could be provided, operation of which would be 
required to permit "cursor skip" to an adj acent display. 
30 The following functions are redundantly included in both displays 304 and 

306 to permit a flight to depart even if one display is inoperable: display engme 
parameters and warning/caution messages; display all aircraft electrical, fuel, air 
conditioning, hydraulics systems; display horizontal situation and vertical }HX>file; 
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manage FMS and APIS; manage normal and abnomial dieckUsts; and display gcaieral 
maintenance items in flight that can be easily understood by the crew. 

M varioois mibodiments, die cursor control devices and/or tti^ 
keyboards are the primary means of interacting with the multifunction displays 
5 (MFDs). Operation ofthe cursor involves die actions ofcursor "capture" and 
"selection," commonly know in the personal computer world as •'point and click-" 
For example, when a pilot is interacting with horizontal situation indicator, the cursor 
is movably superimposed upon points on flie map by action of the cursor control 
device. Certain of these points on the map constitute special positions recognized by 
10 the system: KNAV points, routes, airports, and the like. When the cursor is 

superimposed on one of such points, the point is "captured," that is, the background 
around the captured point changes color, and the cursor is displayed behind this 
background. To "select" the captured point, an action button on the cursor control 
device is operated. This causes data stored for this point in system memory to appear 
15 as an information window displayed at the cursor location. The pilot can then begin 
modification of the parameter displayed in the window, using the multifunction 
keyboard, for instance. It is also possible and may be bmeficial to designate soft 
keys and labels, which will cause flie corresponding function or option to be selected. 
In an alternate embodiment, operation of die cursor control device and the 
20 multifunction keyboard mvolves the actions of cursor "capture" by tiie cursor control 
device and data entry by the multifimction keyboard device. In other words, an 
intemiediate "selection" stq) may be unnecessary. Li one aspect of such an 
embodiment, a data field may be "selected" merely by virtue of the cursor being 
positioned over or siq)ain90sed upon the field. Thus, data entry using the 
25 multifimction keyboard may commenced without having to "clid^ * a bntton on flie 
cursor control device to select the desired data field. As described above, in one 
exemplary aspect of the invention, the user may easily visually identify which data 
field has been Selected, because in addition to the cursor being positioned over flie 
data field (i.e., "capturing" the data field or point), the background around the 
30 c^tured point or field may change color. 

An exemplary multifimction keyboard device, such as that denoted in FIG. 1 
as multifunction keyboard device 1 16, is illustrated in FIG. 6 in accordance with 
various aspects of one embodiment of the present invention. A multifunction 
keyboard device 600 may generally include an expanded keypad that comprises 
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alphabet keys 602, number keys torn zero to nine 604, a SPACE key 606, an ENTER 
key 608, a SHIFT key 610, a CUR/DEL C*Clear/Delete'0 key 612, Kq4)oard device 
600 further includes a hyphen or minus sign ("-'0 key 614, a decimal (".") and/or 
asterisk ("♦'O key 616, a backslash ("/") and/or pound sign key 618, and left and 
5 right arrow keys 620 and 622, respectively. In addition, multifimction keyboard 600 
may include an ID key 630 and a SWAP key 632. 

In one aspect of the embodiment illustrated in FIG. 6, multiftmction keyboard 
600 includes one or more "shortcut" keys 624 that may be programmed or otiienvise 
configured to perform any one or more of a variety of functions desired by the 
10 designer and/or user. Integration of shortcut keys 624 into multifunction keyboard 
600 may enable the flight crew to perform a variety of functions by operating one (or 
just a few) ke^ instead of completing these same tasks through a series of keystrokes, 
cursor clicks, and other repetitive operations. For example, by configuring one of 
shortcut keys 624 appropriately (using, for instance, suitable conq>uter software), a 
• 15 singje keystroke may activate a desired window or panel withm 

display system and position the cursor in the appropriate location for data entry. 
Thus, shortcut keys 624 are gmerally configured to move tiie user's cursor rq?idly 
fium one location (or function) to another location (or function) with a singfle 
keystroke. Alternatively, when integrated into a system tiiat does not utilize a visible 
20 cursor and/or one or more cursor control devices, shortcut keys 624 may be 

configured to provide direct access to functions of the aircraft information display 
system. Thus, instead of moving the user's cursor n^idly from one location (or 
function) to another location (or function), the shortcut keys may function to target 
predetermined data fields and make them accessible to user input and/or modificatioa 
25 In a further aspect of the embodiment illustrated in FIG. 6, multifunction 

keyboard 600 includes a feedback display window 626. Feedback display window 
626 may be, for example, an LED or LCD window, or any other suitable electronic 
display device. Feedbackdisplay window 626 generally operates to display to the 
user the data being prepared for entry into the flight deck information system, such 
30 that the user may monitor the data for accuracy as it is being typed, without having to 
alternate between looking up at the display panel and looking down at the keypad. 
Once the user strikes the *'ENTER" key and thereby sends the new data to the 
processor, feedback display window 626 may be cleared of the entry. Clearing the 
feedback display may inhermtiy force the usct to then look up fiom the keypad and 



wo 02/24530 PCT/USOl/29039 

11 

view the real data as it is displayed on ttie flight deck display panel, which may 
enhance the safety of the aircraft and its p assengers and crew by encouraging frequent 
monitoring of newly entered and recently modified fli^t data. 

In various embodiments, if a user inputs data using the keypad on the 
5 multifunction keyboard, yet no characters are displayed in feedback display window 
626, the user knows immediately that tiie cursor of the flight deck infomiation system 
is not in a user modifiable field and is not accepting &e desired mpMt This may occur 
for any of a variety of reasons, such as, for example, if the user's cursor is not located 
in an ^jpropriate data field, or if the user's cursor has been temporarily inactivated 
10 because a second user's cursor was akeady active in a particular data field (as 
discussed elsewhere herein). Additionally, display systems in accordance with 
various aspects of the present invention may be configured to reject data entries that 
are recogni2ably invalid. In such a syston, a memory element may be utilized to 
store values or ranges of values for valid data points, and the processor may be 
15 configured to access these values in deteaminu^ the validity of a user' s input value. 
If the user's ii5)Ut value fafls outside the range of values stored in memory, the s>^ 
may be signaled by the processor to rqectttieiiqmt as invalid. For instance, if a pilot 
attenqjts to change tiie vahie for the aircraft's cruising altitude to, say, 90,000 feet, 
when in feet the aircraft is not designed to fly at 90,000 feet, such a data entry would 
20 be rejected by the system and the previously displayed data would remain unchanged. 
In the aforementioned ways, integration of a feedback display window mto a 
multifimction keyboard may help to decrease and/or eliminate errors occurring during 
"heads down" data entry. 

Multifunction keyboard 600 may also include a knob 628, yMch msy be used, 
25 for example, to "dial in" numerical data in certain predefined data fields. For 

example, knob 628 may be usefiil in modifying or •tuning in" radio frequency data or 
in adjusting altitude fields wherein the data points are generally defined in 
predetermined increments of; for instance, 1000 feet. In various embodiments, knob 
628 may be configured to illuminate in certain situations, such as, fi)r example, when 
30 file user is changiag data using the knob, or when the cursor is positioned over a data 
field in which the data may be adjusted using the knob. 

In various embodiments, there may be no priority given to either pilot in 
interacting with displays 304 and 306. Each pilot can work wife his or her cursor 
and/or multifunction keyboard on both displays, and both pilots can also work 
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together on flie same display, or on the same functioa on different displays. In the 
latter case, the system accounts for the chronological order of actions. One possible 
excq)tion, however, may be fliat if one pilot has already begun a modification, the 
other pilot cannot mterfere with fliis parameter as long as the procedure is not 
5 terminated. However, the second pilot can modify another parameter on the same 
display. Hence, it is possible to get both cursors on tiie same display. The cursors for 
each pilot may be graphically different, as shown, for example, in FIG. 7. In FIG. 7, 
flie cursors differ in their geometric configuration. In other practical applications of 
the present invention, the cursors may be distinguished by color, size, shape, or other 
10 suitable configuration 

The MFDs are configured to allow the pilots to modify selected parameters 
displayed in a window. When a cursor is positioned over a particular parameter, its 
background changes color and a modification can be effectuated by entering a new 
value with a keyboard, "dialing" a new value v^th a knob, or by any other means 
15 configured to perform such entries. While bemg modified, the parameter may be 
displayed cyan with cyan flaming, or witti any other format or color. When the 
modification is completed, the pUot presses the "ENT' or •^ter'* key on the 
keyboard, or clicks ttie button on the cursor control device. If the pilot presses •'ENT' 
or clicks wiAout entering new data, tiie cursor automatically skips to the following 
20 parameter field. In one aspect of the invention, it is possible to exit the modification 
process by double-clicking ttie button of the cursor control device, so that the system 
returns to ttie previous status. 

As mentioned briefly above, systems in accordance with the present invention 
preferably provide tiie ability to gr^hically (using, e.g., a cursor control device) and 
25 teictually (using, e.g., a multifimction keyboard) modify and/or enter flight-plan 

infonnation via the cursor-control device. It should be understood that the exanplary 
methods illustrated may include more or less steps or may be performed in the context 
of a larger process scheme, Furfliermore, the various flowcharts presented mtiie 
drawing figures are not to be construed as limiting the order in which the mdividual 
30 process steps may be performed. 

Thus it is app arent tiiat there has been provided herein a system and a method 
for aircraft information display and control that ftdly meets the needs set forth above. 
Although the invention has been described and illustrated with reference to certain 
illustrative examples, it is not intended that the invention be limited to these 
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illustrative embodiments. Those of skill in Ihe art will recognized that various 
modifications and alternatives are possible without departing fiom the spirit of the 
inventioiL For example, although reference has heea made Ihrou^out to "aircraft," it 
is intended that the invention also be applicable to vehicles that are on the ground, in 
5 the water, in the air, or in space. Further, the configuration of the flight deck or other 
control panel embodying aspects of the present invention may vary, for example, in 
the number, size, and configuration of the display panels, tiie instruments incorporated 
therein, and the overall functionality of the system. As described herein, 
embodiments of the present invention may be useful in a variety of applications, such 
10 as, for example, FMS, Traffic Alert and Collision Avoidance Systems (TCAS), 
radios, display controllers, and other systems in which the functional aspects of the 
piesent invmtion may be suitable, such as in industrial automation systems. 
Accordingly, it is intmded that the invention include all such modifications and 
alternatives as &11 within the scope of the appended claims. 
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1 1 . A system (1 00) for interactii^ with an aircraft electronic information 

2 display, said system comprising: 

3 a multifunction keyboard (116) configured to accept user inpiA; 

4 a processor (106) coupled to said multifunction keyboard (1 16), said 

5 processor (106) configured to process said user input and to produce a display (114) 

6 on a monitor (1 12) viewable by a user (102), wherein said display (1 14) includes at 

7 least one data element associated with the aircraft; 

8 said processor (106) further configured to allow editing of said at least 

9 one data element by a user. 

1 2. The system of claim 1, finiher comprising: 

2 a cursor control device (104) coiqpled to said processor (106) and 

3 configured to accept user commands, 

4 and wherein said processor (1 06) is fiirflier configured to process said 

5 user commands and to produce a display (1 14) on a monitor (1 12) viewable by said 

6 user (102), wherein said display (1 14) further includes a cursor symbol (210) 

7 responsive to said user input and user commands. 

3. The system of claim 1 5 wherein said processor (106) is further 
configured to access avionics data (1 10) associated witii the aircraft 

4. The system of claim 1 , wherein said processor (106) is further 
configured to access at least one data source (108). 

5. The system of claim 1, wherein said multifimctibn keyboard (1 16) 
includes a feedback display window (626). 



6. The system of claims, wherein said feedback display window (626) is 
configured to provide a visual display of said user input only when said cursor (210) 
is located in a data field that accepts said user input 
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7. The system of claim 1, wherein said multifunction keyboard (116) 
includes at least one shortcut key (624). 

8. The system of claim 1 , wherein said multifunction keyboard (116) 
includes at least one knob (628), wherein said knob is configured to accept user input 



1 9. An aircraft display and control system conq)rising: 

2 a plurality of flat-panel color display devices (302, 304, 306, 308) 

3 disposed on an aircraft flight deck control panel (312) and comprising a common 

4 work area; 

5 a multifunction keyboard (116) for receiving pilot-entered data, 

6 wherein said multifunction keyboard includes one or more programmable shortcut 

7 keys (624); 

8 a display computer coupled to said display devices (302, 304, 306, 

9 308) and said multifimction keyboard (116) for generating viewable image of a 

10 movable cursor (210) upon the display devices, said cursor being controlled by said 

1 1 one or more programmable shortcut keys (624); 

12 a processor for executing control operations in response to movement 

13 of said cursor. 

1 10. The system of claim 9, further comprising: 

2 a cursor control device (1 04) for receiving pilot-entered cursor 

3 movement commands; 

4 wh^in said display computer is further coupled to said cursor control 

5 device (104), and wherein said cursor (210) is controlled by at least one of said cursor 

6 control device (104) and said multifunction keyboard (1 16). 
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1 11. An aircraft display and control system (100) comprising: 

2 a plurality of flat-panel color display devices (302, 304, 306, 308) 

3 disposed on an aircraft flight deck control panel (3 12) and comprising a common 

4 work area; 

5 a cursor control device (104) for receiving pilot-entered cursor 

6 movement commands; 

7 amultifimctionkeyboard (116) for recdvingpilot-^tered data; 

8 a display computer coupled to said display devices (302, 304, 306, 

9 308), said cursor control device (104), and said multifunction keyboard (1 16) for 

10 generating viewable image of a movable cursor (210) upon the display devices, said 

11 cursor being controlled by at least one of said cursor control device and said 

12 multifunction keyboard; 

13 a processor for executiag control operations in response to movement 

14 of said cursor. 
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